Adenoviral vector expressing IGF-1 protects murine chondrogenic ATDC5 cells against hydrogen peroxide-induced mitochondrial dysfunction and apoptosis.
Insulin-like growth factor-1 (IGF-1), with an age-related decline, regulates the proliferation and survival of multiple cell types, particularly stimulates cartilage matrix synthesis, and inhibits matrix degradation. The present study was to investigate the regulatory role of IGF-1 against hydrogen peroxide(H2O2)-induced mitochondrial dysfunction and apoptosis in murine chondrocytic ATDC5 cells. We firstly determined mitochondrial dysfunction and apoptosis in ATDC5 cells which were exposed to H2O2. We then constructed an IGF-1-overexpressed adenovirus (IGF-1-Ad) harboring the IGF-1 coding sequence, and investigated the regulatory role of the overexpressed IGF-1 against the H2O2-induced mitochondrial dysfunction and apoptosis in ATDC5 cells. It was demonstrated that H2O2 treatment promoted the mitochondrial dysfunction, and further reduced the viability and induced apoptosis of ATDC5 cells. However, the IGF-1 overexpression by adenovirus inhibited the H2O2-induced mitochondrial dysfunction and further inhibited the H2O2-promoted apoptosis in ATDC5 cells. In conclusion, the present study found that oxidative stress promoted mitochondrial dysfunction and induced apoptosis in the murine chondrocytic ATDC5 cells, and the adenoviral vector-expressed IGF-1 protected the murine chondrocytic ATDC5 cells against such mitochondrial dysfunction and apoptosis. This study implies the protective role of IGF-1 against the oxidative stress in murine chondrocytic ATDC5 cells and demonstrates the promising anti-oxidative stress effect of the recombinant IGF-1-Ad against oxidative stress in chondrocytic cells.